Mutations in the leucine-rich, glioma inactivated 1 (LGI1) gene have been identified in patients with autosomal dominant lateral temporal lobe epilepsy (ADLTE). We previously reported that Lgi1 mutant rats, carrying a missense mutation (L385R) generated by gene-driven N-ethyl-N-nitrosourea (ENU) mutagenesis, showed generalized tonic-clonic seizures (GTCS) in response to acoustic stimuli. In the present study, we assessed clinically relevant features of Lgi1 heterozygous mutant rats (Lgi1 L385R/+ ) as an animal model of ADLTE. First, to explore the focus of the audiogenic seizures, we performed electroencephalography (EEG) and brain Fos immunohistochemistry in Lgi1 L385R/+ and wild type rats. EEG showed unique seizure patterns (e.g., bilateral rhythmic spikes) in Lgi1 L385R/+ rats with GTCS. An elevated level of Fos expression indicated greater neural excitability to acoustic stimuli in Lgi1 L385R/+ rats, especially in the temporal lobe, thalamus and subthalamic nucleus. Finally, microarray analysis revealed a number of differentially expressed genes that may be involved in epilepsy. These results suggest that Lgi1 L385R/+ rats are useful as an animal model of human ADLTE.
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Introduction
Autosomal dominant lateral temporal lobe epilepsy (ADLTE) is a rare familial partial epilepsy syndrome mainly reported in Europe, the United States, Australia and Japan (Kawamata et al., 2009 ). The estimated penetrance ranges widely from 51 to 80% (Ottman et al., 1995 (Ottman et al., , 2004 Michelucci et al., 2009) . ADLTE is characterized by focal seizures with auditory auras such as simple sound or auditory hallucinations in 55-64% of cases (Michelucci et al., 2003; Ottman et al., 2004) . Secondarily generalized tonic-clonic seizures (GTCS) are seen in 90% of cases (Michelucci et al., 2009) . In some patients, seizures are induced by acoustic stimuli such as sudden noises or answering the phone (Winawer et al., 2000; Michelucci et al., 2003 Michelucci et al., , 2007 , indicating a lateral temporal lobe onset. Some MRI studies have reported developmental abnormalities in the left Abbreviations: ADLTE, autosomal dominant lateral temporal lobe epilepsy; AGS, audiogenic seizures; EEG, electroencephalography; ENU, N-ethyl-N-nitrosourea; GTCS, generalized tonic-clonic seizures; IR, immunoreactivity; Lgi1, leucine-rich, glioma inactivated 1.
* lateral temporal lobe of patients (Kobayashi et al., 2003; Tessa et al., 2007) . Fujita et al. (2009) (Fukata et al., 2010) . A lack of Lgi1 also reduces synaptic transmission mediated by AMPA, ADAM22, and ADAM23 receptors in the hippocampus (Fukata et al., 2010) and enhances excitatory synaptic transmission by increasing the release of glutamate (Yu et al., 2010) . Seizure-induced damage, such as neuronal loss, mossy fiber sprouting, astrocyte reactivity and granule cell dispersion in the hippocampus after recurrent seizures, was also reported in Lgi1 −/− mice (Chabrol et al., 2010) . Rat models, because of their larger brains, are useful for studying clinically relevant features such as the detection of seizure foci. We therefore generated an Lgi1 missense mutant (L385R) rat on an F344 background by N-ethyl-N-nitrosourea mutagenesis (Baulac et al., 2012) . Lgi1 homozygous (Lgi1 L385R/L385R ) mutant rats have spontaneous
